ZUMST1.002AUS PATENT 
METHOD FOR REMOVING INJECTION-MOULDED PARTS FROM AN 
INJECTION-MOULDING MACHINE AND INJECTION-MOULDING MACHINE 

WITH A HANDLING SYSTEM 

Related Applications 

[0001] This application claims the benefit of the German application 
102 43 130.2 filed September 17, 2002 which is incorporated herein in its entirety by 
reference. 

Background of the Invention 

Field of the Invention 

[0002] The invention relates to a method for removing injection-moulded parts 
from an injection-moulding machine and transferring the injection-moulded parts onto a 
conveying device, an arm of a removal device being made to move into a parting plane 
between opened mould halves, the injection-moulded parts being removed from mould 
cavities of a mould half and transferred from the injection-moulding machine to a transfer 
device, which takes over the injection-moulded parts from the removal device and deposits 
them on a conveying path. The invention also relates to an injection-moulding machine with 
a handling system for injection-moulded parts, comprising an arm of a removal device, which 
can be made to move into and out of a parting plane between opened mould halves, and a 
transfer device, which takes over the removed injection-moulded parts from the arm of the 
removal device and deposits them on a conveying path. 

Description of the Related Art 

[0003] EP 1 092 524 Al discloses a handling system for a plastics injection- 
moulding machine in which an arm of a removal device is made to move between the opened 
mould halves of the injection-moulding machine in order to remove the injection-moulded 
parts, whereupon the latter are transferred to a transfer device, which takes over the injection- 
moulded parts from the arm of the removal device and deposits them on a conveyor belt. 
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Summary of the Invention 
[0004] The invention is based on the object of forming a method and a device of 
the type stated at the beginning in such a way that an increase in capacity in the production of 
injection-moulded parts is achieved. 

[0005] In one embodiment, the invention is a method for removing injection- 
moulded parts from an injection-moulding machine and transferring the injection-moulded 
parts onto a conveying device, an arm of a removal device being made to move into a parting 
plane between opened mould halves, the injection-moulded parts being removed from mould 
cavities of a mould half and transferred from the injection-moulding machine to a transfer 
device, which takes over the injection-moulded parts from the removal device and deposits 
them on a conveying path, the method comprising providing an injection-moulding machine 
with a multi-daylight mould which has more than two parting planes between a number of 
mould halves, simultaneously removing the injection-moulded parts in all the parting planes 
by means of a removal device, which has arms which correspond in their number to the 
number of parting planes, moving the removal device into a first transfer position, in which 
the injection-moulded parts from one group of arms are deposited by a transfer unit on a first 
conveying path, and further moving the removal device into at least a second transfer 
position, in which the injection-moulded parts from a further group of arms are deposited by 
a further transfer unit on a second conveying path. 

[0006] By providing an injection-moulding machine with more than two parting 
planes of a multi-daylight mould, a large number of injection-moulded parts can be produced 
simultaneously in one injection-moulding operation, the transfer of the injection-moulded 
parts simultaneously removed from all the parting planes to at least two transfer units which 
are arranged offset in relation to one another or can be made to move into an offset position 
also allowing the depositing of the relatively large number of removed injection-moulded 
parts to be performed quickly and without any great space requirement. 
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[0007] Another embodiment of the invention is an injection-moulding machine 
with a handling system for injection-moulded parts, comprising an arm of a removal device, 
which can be made to move into and out of a parting plane between opened mould halves, 
and a transfer device, which takes over the removed injection-moulded parts from the arm of 
the removal device and deposits them on a conveying path, wherein the injection-moulding 
machine comprises a multi-daylight mould with more than two parting planes between a 
number of mould halves and wherein the removal device has a number of arms 
corresponding to the number of parting planes of the multi-daylight mould, at least two 
transfer devices arranged offset in relation to one another, and at least two conveying paths 
which lie next to one another and are assigned to the transfer units. An injection-moulding 
machine with more than two parting planes of a multi-daylight mould is provided together 
with a handling system, the removal device of which has arms which correspond in their 
number to the number of parting planes, with the provision of transfer units which are 
arranged or can be moved offset in relation to one another and in each case have two transfer 
arms or plates, which respectively take over the injection-moulded parts from two arms of the 
removal device and deposit them on assigned conveying paths. As a result of the fact that the 
removal device is moved successively into two transfer stations, for each transfer station two 
transfer plates for depositing the injection-moulded parts on the conveying path can be 
pivoted in such a way that they do not hinder one another. As a result, a compact 
configuration of the handling system is achieved overall and the handling sequence is made 
possible within a very short cycle time, dispensing with the need for additional transfer 
stations. These and other objects and advantages of the invention will be more apparent from 
the following description taken in conjunction with the accompanying drawings. 

Brief Description of the Drawings 

[0008] The invention is explained in more detail by way of example on the basis 
of the drawing, in which: 

[0009] Figure 1 schematically shows in a plan view an embodiment of an 
injection-moulding machine with four parting planes of the multi-daylight mould and 
schematically shows a handling system, 
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[0010] Figure la schematically shows the stations of a removal device, 

[0011] Figure 2 shows a side view of the handling system from Figure 1 with 

an injection-moulding machine, 

[0012] Figure 3 schematically shows in a side view the pivoting operation of 

two transfer plates of a transfer unit, 

[0013] Figures 4 and 5 show variants of transfer units, and 

[0014] Figure 6 shows in a plan view an embodiment of a handling system on 

an injection-moulding machine corresponding to Figure 1. 

Detailed Description of the Preferred Embodiment 
[0015] In Figure 1, an injection-moulding machine is denoted generally by 1 and, 
in the case of the exemplary embodiment represented, has a multi-daylight mould 2 with four 
parting planes, which lie between the sides of five mould halves 2a to 2e. Formed on each 
mould half are mould cavities for a number of injection-moulded parts, for example in the 
case of the exemplary embodiment represented, six mould cavities. By the injection- 
moulding device la schematically indicated in Figure 6, plastic is injected through the 
individual elements of the closed multi-daylight mould 2 into the mould cavities in the four 
parting planes, whereupon the mould halves are moved apart, so that the four parting planes 
between the respective mould halves are open for the removal of the injection-moulded parts, 
as is represented in Figures 1, 2 and 6. The injection-moulded parts S, indicated by a short 
line, are located in the case of the exemplary embodiment represented on the sides of the 
mould halves 2a, 2c and 2e, the injection-moulded parts on the middle mould half 2c being 
positioned on both sides. 

[0016] 3 denotes a removal device, which is arranged next to the injection- 
moulding machine and, in a way corresponding to the number of parting planes, has in this 
embodiment four arms 4a to 4d, which are arranged on a common carrier 5, which can be 
made to move on a guide 5a lying transversely in relation to the longitudinal axis of the 
injection-moulding machine (Figure 6) and from which the arms 4a to 4d protrude 
downwards in the manner of a comb, as Figure 2 shows. In Figure 1, the removal device 3 is 
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reproduced in a starting position A (Figure la) next to the injection-moulding machine 1, 
which it assumes during the injection-moulding operation with the multi-daylight mould 2 
closed. As soon as the multi-daylight mould 2 is opened, the carrier 5 with the arms 4a to 4d 
is made to move into a removal position E (Figure la) in a horizontal direction between the 
opened mould halves, whereupon the injection-moulded parts S are removed from the mould 
cavities by grippers known per se on the arms and are securely held on the arms 4a to 4d. 

[0017] The removal device 3 is then moved back from the removal position E into 
a first transfer station T, (Figure la) over a conveying path 6a, arranged over which in the 
case of the exemplary embodiment represented are two transfer plates 7a and 7b of a transfer 
device 7, which interact with the assigned arms 4a and 4b of the removal device 3 in such a 
way that the injection-moulded parts S held on the arms 4a and 4b are taken over by the 
transfer plates 7a and 7b. Immediately after that, the removal device 3 is made to move into a 
second transfer station T 2 over a conveying path 6b, arranged over which are likewise two 
transfer plates 7c and 7d, which interact with the arms 4c and 4d of the removal device and 
take over the injection-moulded parts S from these arms. 

[0018] The removal device 3 can be made to move from the second transfer 
position T 2 back again into the starting position A, reproduced in Figure 1, or - if in the 
meantime an injection-moulding operation has already ended - made to move directly into 
the removal position E between the opened mould halves, in order once again to remove a set 
of injection-moulded parts S from the multi-daylight mould 2. 

[0019] Since a pivoting movement of the transfer plates from the vertical takeover 
position into a horizontal transfer position is performed on the transfer device 7, the transfer 
device is subdivided into at least two units, which are arranged offset next to one another and 
respectively have two transfer arms or transfer plates, which perform a pivoting movement of 
approximately 90° in such a way that they do not hinder one another. 
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[0020] With parting planes of the multi-daylight mould lying relatively close to 
one another, the transfer units have at most two transfer plates, because with close 
positioning of the transfer plates only two transfer plates can be pivoted or tilted in such a 
way that they do not hinder one another. The transfer plates themselves may have individual 
arms which are arranged on a common carrier, so that these arms are jointly pivoted or tilted 
in the manner of a plate. 

[0021] Figure 3 shows an exemplary embodiment of pi vo table transfer plates 7a 
and 7b over the conveying path 6a in a side view. The individual transfer plates are in each 
case mounted pivotably on the upper and lower edges at 8 and 9 in a guide 8a and 9a, 
respectively. An actuating device allows the lower point of articulation 9 to be displaced 
along the horizontal guide 9a, with the upper point of articulation 8 at the same time being 
moved downwards in the vertical guide 8a, so that the transfer plate is transferred into a 
horizontal transfer position, which is represented in Figure 3 by dashed lines, by a pivoting 
movement along the curved arrow. In this horizontal transfer position, the individual 
injection-moulded parts S can be deposited on the assigned conveying path, for example a 
conveyor belt. EP 1 092 524 Al describes in detail the configuration of a pivotable transfer 
plate of this type. 

[0022] However, it is also possible to provide a different configuration, in which 
for example the two transfer plates are merely tilted by an actuating device in such a way that 
they do not hinder one another, as Figure 4 schematically shows, whereby the transfer arms 
7a, 7b, which can be pivoted about a point of articulation 9b, pass through the conveying 
device. 

[0023] In the case of the configuration according to Figure 4, the transfer plates 
7a and 7b may also be turned through 180° about a vertical axis, so that the injection- 
moulded parts S lie on the outside against the upright transfer plates before a tilting 
movement takes place into the plane of the conveying path. 
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[0024] Figure 5 shows a further variant of an embodiment, in which the transfer 
plates are pivoted about a central pivoting point 8b. In this case, the transfer plates 7 a, 7b can 
be pivoted next to the assigned conveying path and then made to move in the horizontal 
position over the conveying path, it also being possible for the transfer plates to be moved 
apart in the direction of the arrows X. According to a further modification, the transfer plates 
or arms 7a, 7b in Figure 5 are turned anticlockwise, whereby they pass through the conveying 
device. 

[0025] As a result of the fact that the transfer device 7 in the case of the 
exemplary embodiment with four parting planes is subdivided into two units, each of which 
has two transfer plates, the transfer plates of the entire transfer device can be pivoted without 
hindering one another. In this case, the transfer plates 7a and 7b of the first transfer unit can 
begin their pivoting movement already while the removal device 3 is being moved into the 
second transfer station T 2 , in which the injection-moulded parts on the arms 4c and 4d are 
being transferred to the transfer plates 7c and 7d. The guide 5a of the carrier 5 of the removal 
device 3 is arranged over the multi-daylight mould 2 and over the transfer device 7, as Figure 
2 shows, so that the overlapping movement sequences between the adjusting movement of 
the removal device 3 transversely in relation to the longitudinal axis of the injection- 
moulding machine and transversely in relation to the conveying paths 6a, 6b and the pivoting 
movement of the transfer plates are not hindered. 

[0026] In the case of an injection-moulding machine with three parting planes 
between the mould halves, a removal device 3 with three arms is provided, which arms 
interact with, for example, two transfer plates 7a and 7b on the first conveying path 6a, while 
the third arm of the removal device transfers the injection-moulded parts to an individual 
transfer plate on the second conveying path 6b. In the case of such a configuration, the 
removal device 3 may also interact only with one transfer plate in the first transfer station T, 
and with two transfer plates in the second transfer station T 2 . 
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[0027] In a corresponding way, with more than four parting planes of the multi- 
daylight mould 2, a third transfer station is provided over a third conveying path, on which 
one or two transfer plates of a transfer unit are positioned. 

[0028] Figure 1 schematically shows two conveying paths 6a and 6b that are 
separate from one another. In practice, a single conveyor belt on which the injection-moulded 
parts are deposited in adjacent rows may be provided for this purpose. 

[0029] In the case of the embodiment described, the transfer device is subdivided 
into two units that are stationary with regard to their positioning. It is also possible, however, 
to form the transfer device in such a way that it can be made to move, the transfer plates or 
arms 7a to 7d being able to be arranged in a row in order to take over the injection-moulded 
parts simultaneously from all the arms 4a to 4d of the removal device 3, whereupon in each 
case two transfer plates are made to move into the position reproduced in Figure 1 over the 
conveying paths or only one transfer unit with the two plates 7c and 7d is made to move over 
the second conveying path 6b when the takeover over the first conveying path 6a has been 
performed. In the case of such a configuration, the removal device 3 is moved into a single 
transfer station T next to or over the conveying path 6a, whereupon, after the transfer of the 
injection-moulded parts, the removal device 3 can be made to move back again into the 
starting position A while one or both transfer units are being moved transversely in relation 
to the running direction of the conveying path into the transfer stations T x and T 2 . 

[0030] Instead of the grouping of the transfer plates reproduced in Figure 1, into 
two units with the transfer plates 7a, 7b and 7c, 7d, the transfer unit arranged over the 
conveying path 6a may also comprise the transfer plates 7a and 7c lying further apart, while 
the second transfer unit comprises the transfer plates 7b and 7d over the second conveying 
path 6b. This is expedient for example whenever the injection-moulded parts are positioned 
differently than schematically represented in Figure 1 on the sides of the mould halves during 
removal. With transfer units which can be made to move transversely in relation to the 
conveying path, a corresponding grouping of the transfer plates can be performed. For 
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example, the first transfer plate 7a and the fourth transfer plate 7d may also form a transfer 
unit over the conveying path 6a, while the transfer unit over the conveying path 6b is formed 
by the transfer plates 7b and 7c. 

[0031] According to another embodiment, in the case of the exemplary 
embodiment with four parting planes, the removal device 3 itself may be subdivided into two 
units, the first unit transferring the injection-moulded parts to a first transfer unit while the 
second unit of the removal device 3 is being moved into the second transfer position, in 
which the injection-moulded parts on the arms concerned are transferred into the second 
transfer unit. While returning, the two units of the removal device 3 may be arranged again in 
line with one another in a row, for example in the starting station A, so that they can remove 
the injection-moulded parts from the opened multi-daylight mould in all four parting planes 
simultaneously. 

[0032] The arrangement of the injection-moulded parts on the individual mould 
halves may be formed in various ways. The arrangement represented in two rows with three 
injection-moulded parts in each case is merely given by way of example. 

[0033] In a corresponding way, a pivoting movement of the individual transfer 
plates other than that represented may also be provided on the transfer device 7. For example, 
the transfer plates that are upright during the takeover of the injection-moulded parts may be 
pivoted directly over the conveying path by an actuating device, without the transfer plates 
being guided in a guide 8a, 9a or pivoted about a pivoting point. In this case, the individual 
transfer plates of a transfer unit may be pivoted or turned oppositely or else in the same 
direction. 

[0034] On the injection-moulding machine itself, a single injection-moulding 
operation or else a multiple injection-moulding operation may be performed. This has no 
influence on the described form taken by the removal and transfer of the injection-moulded 
parts onto a conveying path. 
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[0035] Figure 6 shows in a plan view the handling system in a frame or housing 
10, which is positioned next to the injection-moulding machine 1 and is passed through by a 
conveyor belt 6 with a total of four tracks. At 11, a path by which damaged injection- 
moulded parts can be segregated is provided. 

[0036] The described division of the transfer device into transfer units which are 
arranged offset in relation to one another or can be made to move into offset positions is 
applicable not only in the case of a horizontally movable removal device, but also in the case 
of a Cartesian removal device with a vertical axis, in which the removal device is movable in 
three directions. 

[0037] Although the foregoing description of the preferred embodiment of the 
present invention has shown, described, and pointed out the fundamental novel features of 
the invention, it will be understood that various omissions, substitutions, and changes in the 
form of the detail of the apparatus as illustrated, as well as the uses thereof, may be made by 
those skilled in the art without departing from the spirit of the present invention. 
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